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(54) BETA-PHENYLALANINE DERIVATIVES 

(71) We, Recherche et Industrie Therapeutiques R.I.T., a body coipor- 
ate organized under the laws of Belgitim, of 13, rue du Tilleul, Genvad, Belgium, do 
hereby declare the invention, for which we pray that a patent may be granted to us, 
and the method by which it is to be performed, -to be particularly described in and by 
•die foUowdng (Statement: — 

•This invention .relates to ikw beta-pfaenylalanine derivatives and to tihe prepara- 
tion thereof. 

The new beta-phenylalanine derivatives of this invention may he represented by 
the (following -generail formula I, 



10 




FORMULA I 



10 



20 



wherein : 

Ri and ^re identical or different and represent methyl or ethyl, one of them bemg 
also ipossiihly hydrogen or a carboxylic acyl radical of from 2 to 30 carbon at<mis, 
but preferably Ri and Ro are different, one of ithem representring hydrog^, the onher 
15 representing methyl, 15 
R3 represents hydrogen, a pharmaceutically acceptable non-toxic alkali metal^ ammo- 
nium, a pharmaceutically acceptable non-toxic protonated amine with which the rest 
of the molecule forms an acid addition salt^ an alkyl radical containing from 1 to 30 
carbon atoms or an alkenyl radical contadnmg from 2 to 30 catbon atoms, said alkyl 
or said allcenyi radicals having a straight or a branched chain, but preferably R3 20 
represents hydrogen, 

X r^resents chloro, bromo, iodo ox fluoro and preferably chloro or brwno, and 

Z represents hydrogen or a carboxylic acyl radical contaiiung from 2 to 30 carbon 

atoms, but is preferably hydrogen. 

25 The compounds of general formula I exhibit prolonged hypotensive activity and 25 

are therefore useful in lowering blood pressure. Preferred compoimds such as 3-mcth- 
oxy-4-hydroxy-5-chloroT/3'.phenylalanane ifhydrochloride), 3-metho3cy-4-hydroxy-5- 
bromo-^8-phenylalanine (hydrochloride) and 3-hydTOxy-4-methoxy-5-bromo-j?-,phenyl- 
alamne (hydrochloride) have been found to dower blood pressme in hypertensive rats 

30 when admiinistered by oral or subcutaneous route at doses of from 30 to 100 mg/kg 30 
in the procedure described by M. GEROLiD, A. HURLIMANN and C. von 
PLANTA in Helv. Physiol. Acta 24, 58 (1966). 

{Price Ss. Od. (2Sp)] 
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The compounds of formula I may be administered by .the oral, intramuscular, 
intravenous or subcutaneous route. . . , - , 

The compounds of general formula I with a free ammo group are prefer^ly ad- 
ministered in the form of a non^toxic add addition salt tiier^f, ^d acid bemg an m- 
5 organic acid, such as hydrochloric acid, hydrobromic acid, phosphoric acid or p^mc 5 
acid When R. as alkyl, other possible acid addition salts are those with organic acids 
such' as acetic acid, succinic add, maleic add, fumaric add, tamric acid, citnc^d, 
paJmitLc acid, methanesulfonic acid or ethanesulfomc acid, said addition salts 'beang 
also within the scope of this invention. , 
10 These novel beta-phenyJalanine derivatives can be <x>mpounded and formulated 10 
accordingly onto pharmaceutical pieparatdons for oral or parenteral admmisrtration 
with phaimaceuticaily acceptable diluents or carriers. The compositions may take 
the form of .tablets, oowders, granules, capsules, suspensions, solutions, pulsions and 
injectable solutions and suspensions. Such compositions are considered withm .the 
15 scope of diis invention. - r . , r 

The present invention also relates to the preparation of the compounds of general 

^^^T^e^compounds which are used for the .preparatbn of the products of the present 
invention are substituted 5-halo-baizaldehydes, N-substituted aminomalomc acid iow« 
20 alkyl (1—4 carbon atoms) ester derivatives and phenylpynivic acid den^mves, which 20 
are represented respectively by the foUowing general formulae II, IH and rv 




r 

FORMULAE 



35 



40 



COO'Alk' 




^ If 
0 



FORMULA 

25 In these general formulae li, in and IV, 25 
RijRa and X are as defined above, ^ . • 

Alk' represents a lower alkyl radical witih a straight or branched cham contammg 
ftom 1 to 4 carbon atoms, preferably methyl or ethyl, . , j 

Y represents a formyl, acetyl, benzoyl, phthaloyl or benzyloxycarbonyl iradical, and 
30 M represents hydros, a pharmaceutically acceptable non-toxic alkah ?Jftal, ammo- 30 
mum or a phaimaceutically acceptable non-toxic protonated amine wuli which taw 
rest of the molecule forms an acid addition salt. , „^ ^ r^r u • 

More pardcularly, the compounds of general formulae II, IH and IV wherem 
Ri is hydrogen and R^ is methyl or eihyl will be represented hereafter by formulae 
lib, Illb and IVb, respectively. ^ t ^i • ^ ^ 

The compounds of general formulae H, IH and IV a« valuable mtennedia^ 
compounds for tihe synthesis of compounds of formula I, those of general formula H 
being also valuable dntermediates in the synthesis of alcohols, acids, esters, qmnohne 
derivatives and hydantoin derivatives, all congeners of known compounds of valuable 
interest in the pharmaceutical field. - « ^ • 

According to the respective nature and posiaon of Ri and Ka> the anten&ecuate 
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3,4-disubsutUft3ed-5-haloben2aldehydes of formula 11 and the N-substitut?ed amino- 
malomc acid ester derivatives of general formula III may be obtained by different 
ways, some of which arc hereafter described as iUustrative under headings A to C. 

When Rj, is methyJ or ethyl and R2 is hydrogen, the intermediate N-substituted 
ammomalomc acid ester derivative is obtained from the coinesponding 3,4-disub- 
stituted benzaldehyde. The 3,4-di5ubstituted benzaldehyde is first halogenated to 
yield the corresponding i-halobenzaldehyde, the reaction being preferably conducted 
at room temperature in a suitable solvent such as acetic acid. When X is fluoro. 
the 3,4-dJsubstitutod 5-fiuorobenzaldehyde as preferably prepared from the corres- 
pondmg 5-bromobenzaldehyde by halogen transposition. 

The obtained S-halobenzaldehyde is then reduced in mild conditions to yield 
tiie correspondmg alcohol, using, for instance, an alkali meml borohydiide to avoid 
hydrogenolysis of the carbon-halogen bond. 

By reaction witli a hydrohaiic acid, for instance hydirochloric acid, in an an- 
■hj^ous medium, the alcohol is transformed into the corresponding hain derivative 
This derivative is allowed to react widi an alkali (preferably sodium) di-iower (1 to 
4 carbon atoms) alkyJ N-substituted aminomalonate (preferably the di-methyl or 
di-ethyl ester) to yield the OST-substituted aminomaJonic acid ester derivative of 
formula Ilia. This step is carried out in a suitable solvent, preferably at the reflux 
temperature. Examples of suitable solvents are anhydrous ethanol, benzene, di- 
methylformaimde and toluene. 

This procedure is summaidzed in .the fallowing reactk>n scheme 1 : 

Scheme 1 

FORMULA Ha 



FORMULA m 

HO-C^Cf^Om-HX' 





y/ COOAfk^ COOAlk' 

FORMULA mi 

wherein 

Alk rq>resents methyl or eiihyl, 

OT^ahyr^^^ * ^^"^^ ^'^'^ ^ i««*erably metiiyl 



1^20,591 



X and X' — which may be identical or different — represent halogen, X being 
preferably chloro or bromo and X' bemg preferably chloro, 

represents an alkali metal ion, preferably a sodium ion and 
Y is as defined above. 

When, in general formula I, R. represents hydrogen, and R, r^resents methyl or 
ediyl, the hitcimediate N-substituted aminomalonic acid ester denvanye is obtained 
from a 3-alkoxy-substituted benzaldehyde, said alkoxy group containing from 1 to 



10 The 3-alkoxy-substituted benzaldehydc is first halogenated to yield the corres- 10 

ponding 5.halo-benzaldehyde which is de-alkylated to yield the 5-halo-proiocatechu- 
aldehyde, which is then selectively alkylated in position 4 ^ ^ 

The said de-alkylation is carried out using any procedure known to the art tor 
such a reaction, ifor instance with anhydrous aluminium chloride and pyridine m 
15 methylenechloride,xmder the influence of heat. • ^ i 

The 0-alkyIation which is selective for position 4 is carried out m an inert sol- 
vent using any alkylation procedure known to the art, provided that the molar ratio 
t>f alkylating agent to aldehyde is less than two. Acetone plus methyl ttodide and 
dioxane plus diazomethane are examples of solvent/alkylating agent systems. 
20 The 3-hydroxy-4-alkoxy-aldehyde is then successively reduced, reacted with 

hydrohalic acid and then reacted with the alkaU metal di-Iowcr alkyl N-substituted 
aminomalonate as described under heading A. . , , , • _ 

The following scheme 2 describes the partaicular features of this procedure. 




20 



30 



35 





fio-l \-cm A'l^yi^i^'o^ Mko- 

X 

FORMULA Sb 

\ 

cooAlk^ 

wherein Rs is alkyl with 1—* carbon atoms, ihe other symbols being as defined 25 
a)bove 

Alternatively, the intermediate N-substituted aminomalonic acid ester denva- 
tive is also possibly obtained from a 3-alkoxy-substitutied benzaldehydc wherein the 
alkoxy group contains more than two carbon atoms, e.g. 3-isopropoxy-4-hydroxy- 
benzaJdehyde. This starting material «is first halogenated to yield the correspondmg 30 
S-halobenzaldehyde which is then alkylated, for instance by dimediyl- or dietfiyl- 
sulfate to yield the corresponding 3-isopropoxy-4-alkoxy.5-halo-benzaldehyde. lJus 
product is then de-isopropylated, for instance by refluxing for a very dioit tme 
ffrom one to ten minutes) a solution thereof dn aqueous hydrobronuc acid (48 /o;. 
The de-isopropylated compound is then successively reduced and reaaed with a 
hydrohalic acid and then with the alkali metal di-lower alkyl N-subsatuted amino- 
malonate as described under heading A. . , , r j 

The following scheme 3 describes the particular features of this prooedure. 



35 
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Scheme 3 



X' 



X X 



LCr//.0 selective, 
^ ^ \^ de-Blkylation 

COOA/k^ 

CH2-C-NH-Y 

COOAIK' 
FORMULA Mb 
wherain the symbols are as defined above. 

C. 

When^ in general formula I, both Ri and R2 represent methyl and/or ethyl, .the 
5 intermediate N-substituted aminomalonic acid ester derivative is obtained accord- 5 

ing to the .procedure described imder iheading A in scheme 1, the substituted 4- 
hydroxybenzaldehyde being .transformed into tiie corresponding 4-alkoxy compound 
beifoie reduction of the aldehydic group into the corresponding alcoholic group. 
■This alkylation step may be penfbrmed by methyl- or ethyl-sulfate in aqueous 
10 isodium hydroxide. XO 

The following scheme 4 describes the particular features of this piocedare. 
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Scheme 4 



AlkO. 
HQ 




CHO 



AlkO 



MkO. AM 

HQ-^y-CHO-hSO^(Alk\^ Alk"0-^C^CMO 

X 



-f-Alk'foSOjNa+Z/^O 



AlkO: 
Alk"0 




CHO 



FORMULA EC 



COOAlkl 
FORMULA MC 



10 



15 



Alk" are identical or different and represent mediyl or ethyl, .lihe other sym- 
bols ibdng as defined above. . , , _j * „.,„i 
The conmounds of general formula I are prepared from the compounds ot genMiai 
fomiula II, using various methods, among which preferred mediods are those lierem- 
after described under heading Method I and Method II. 

Method I . 
According to this procedure, the derivatives of general formula I wheron Rs 
and Z are both hydrogen are prepared as described in sdhone 5 shown bereinafter by 
hydrolysis and decarbojqrlaiion of approiwiately substituted 2-ben2yI-2-ammo-malomc 
add esters of general formula III. Hie reaction is conducted m a sohrent mider the 
dnfluence of heat in acid medium and in the presence of a reducing agent. The ammo 
add thus obtained may be thereafter transfonned into the desired eafe estar and/or 
acylated cwnpound by procedures known to the art. 

SdKme S 



10 



15 




_ COO-Alk' 
~~\-CH2rC-NH-Y 
m-Aik' 

+ 3H20i-acid 

H ^ 

R^OriyC/^-C-COOh 
NH2(acid) 



FORMULA M 



R,0. 




FORMULA la 



+ 2Alk'-OH+Y-OU^C02 

In this scheme 5, 
Ri, R2 and X aae as d^ned above, 
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•Alk' represents a lower alkyl radical with a straigjit or branched chain of ifrom 1 to 4 
carbon atoms, preferably methyl or ethyl, and 

Y represents a formyla acetyl benzoyl, phthaloyl or benzyloxycarbonyl radical. 

To avoid dealkylation of .the aUcoxy substituents in ithe phenyl nucleus, the re- 
action is conducted in mild conditions which are characterized by a reaction period 5 
of between 9 to 10 at a temperature of between 95*^ and and 105°C (reflux tempera- 
ture) wiith a 40/60 (v/v) mixture of hydrochloric add and glacial acetic acid. It is 
obvious 'tjhat the said mild conditions are not restricted to those preferred ones but 
•diat lliey may range from 3 to 20 hours at a temperature of between 90 and 110°C 
for leather mineral acid/glacial acetic acid mixtures (comaining at least 10%. of 10 
mineral acid) or for hydrochloric acid alone. 

To avoid possible oxidation of the reaction product, a reducing agent is added 
to the medium. iGonvenient reducing agents are sulfur dioxide, which is bubbled 
through the meddimi before heating, sodium bisulfite or sodium dithionite. 



10 



15 



20 



15 Method II 

According to this procedure, the derivatives of general ifonnula I are prepared 
as described m scheme € ^hown hereinafter. An appropriately substituted benzalde- 
shyde of general formula 11 is reacted with a stoichiometric amount of -N-acetylglycme 
m the presence of an excess of acetic anhydride. The reaction ds carried out in a suit- 

20 able solvent (such as an alcohol/water mixture) under the influence of heat (influx), 
preferably m the presence of sodium acetate, in order to yield the azlactone. 

The obtained azlactone is then converted onto the conesponding phenylnpymvic 
acid derivative by either strong alkalis or strong acids, alkalis being preferred, the 
reaction (being conducted under .the influence of Oieat an an inert solvent, such as water 

25 or a water-alcohol mixture, the concentration of alkali being at least lOV 05 
•Alternatively, using mild alkaline conditions (alkali concentiation''iess titan lOV), 
an mtermediate 2-acetamido-3-subsrituted iphenyl-propenoic acid is obtained which 
IS further <x)nverted mto the corresjponding substituted phenyl-pynivdc acid bv stronc 
mineral acids or alkahs. j & 

30 The substituted jphenylpyruvic acids of ifonnula IVa (or formula W) mav be 

converted to the compounds of wherein and Z are both ihydrogpn fonnula I by le- 
auotaon under mild conditions in ammom'um ^hydioxide solution. 

The following sobeme 6 dUustrates the procedure starting from a 3-aiIkoxy-4- 
hydroxy-S-ihalo-benzaldehyde (formula Ha). b ^ ^ d <u^»jLy^ 



30 
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Scheme 6 

mo. 




(formula na) 

+CH^C0NKH2CQ0H 

I 



mo. 




Mild alkaline hudrolusis Strong scicl or alkaline hydrolysis 
(moHiN) / Ce.9.hCiormoH) 



H0-f~\-CH=C-C00H 
NH-COCf^ 



aador 
alkaline 
hydrolysis 



AlkO. 

HO-f~\cil^-C-COOII 

FORMULA ma 
I 

■fm40H 
Reduction 



10 



HO-f~\-CllfCH-C00H 
FORMULA Jb 

Oniag .to the fact that the compounds of general •formula have an asymmetrical 
carbon atom, they may exist as 'D* and U isamsxs as wdl as on ^ ojrtKally in- 
active IDiL' form. At the end of the above reaction schemes, there is obtamed tlie 1>J- 
form The T)' and 'V isomers are obeined therefrom by optical resohitwMi usmg pto- 
ced»^ well knovra to the ar^ for instance by salt-formation with an optocally active 
base or by chromatMrarfiy on ceDulosc and dution widi a polar solvent ^e.g. n-*uiianol 
saturated with 3N hydrochloric add). Both isomers, as w^ as the optical resoluQWi 
step, are within the scope of this invention. ^ .... . 

The invention is illustrated by the following non-hmitatiye examples. 

Words indicated by an asterisk arc Registered Trade Marks. 



10 
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. . Example 1 

yaiulkn (51 g) is dissolved in 600 ml of gladal acetic add and a current of 
chloime as allowed to pass through the solution until fomiation of thydrochloric add 

15 exhausted. The reaction medium is then kept overnight at 4G°C and the obtained 
y preciipitate is filtered, washed with water and dried over phosphorus pcmoidde under 

reduced pressure to yield 5-chIorovanillin, m.p. il64 165°C. 

•A 40 g aliquot of the obtained 5-dhlorovanidlin is treated witii 40 ml of a 30°/ 
aqueous sodium hydroxide solution and 210 ml of water, 
to iVr^ ^ ^^'^^ ^■'^ ? sodium borohydride and the reaction medium is stiiied 

and then acidified with a 50% aqueous hydrochloric add solution. 
iJie obtaaned precipitate is filtered, washed widi -water and dried over phos- 
phorus pentDxide at 40°C under reduced pressure to yield 5-chloio-vaniIlic al^ol, 
m.p. .1L1.2— 112.6°iC after recrystalhzation from water. 
IS f '^^ ^ substituted vaniUic alcohol is suspended in 100 ml of 

15 ^y^fro^s benzene and a current of dry hydrochloric add is alloWed to pass tiiough 
Hw..T^ """^ diKolution is completed. The solvent is then ev^ratld under re- 
duced pressure and the residue is treated twice with 150 ml of anhydrous benzene 
which IS ther^er evaporated to eliminate residual hydrochloric add.^Th^ iSe L 
^ w « "°^er reduced pressure at 40oC. In Hiis way, diere is obtained S^xS^Z 
ar hydroxy-5-ohloro-benzyl chloride, mjp. 64.6— 66.6°C cna mcmoxy-^ 

o„H acetamidoraalonate (32.2 g) is suspended in 50 ml of anhydrous ethanol 

.Wi^H Vk^''"*^-'^ ^'V™ «*h«^dc (2.1 g of sodium in 100 id of etiianol) 

K added ithereto. The medium is stirred for half an hour at 70oC 

h„H^,T w a<Wed a sohition of 16 g of riie above 'obtained 3-methoxy-4- 
SaSSl ft^?^hS^ """^^ in 45 ml of anhydrous ethanol and the mediiS^ i^ 25 
^^7^- concentrated to one half of its initial volume and the reaction 

»S^?^!.r^''^l^y-Pr'^S i"^^** The precipitate h fiitS 

Z^t '^^^Ttu ^ d«ed over phosphorus pentoxide at 40oC%mdM reduced pres- 
sure to y^^^^l ^ta°"d?-(3-metiioxy-4-hydroxy-5-ciiloiobenzyl>.maIonate, 30 
154.2--il55.6°C Sifter recrystalhzation from benzene. *^ 

Diethyl aoetraudo-<3-mechoxy-4-hydroxy-5-dilorobenzyl) malonate (8 ds dis- 
^^T* '^'^ ^.t e(^70o,c. Sulfur dioxide is bubWed^t^rW^ 
the soOution and 32 ml of concentrated hydrodiloric add is added thereto 

^ Th^ i^L^'^Ti '^^^ ^ ^^'"^^ solvent is then evaporajed. 35 

P'*^*"^ evaporated to eKmina* hy^- 

chlonc aad and discoloured with charcoal in water w « ^uiuuiaiB ayaas 

^^:^tl^f^^' ^ '^'"'^ and the residue is tafcen up in a 

40 . . solvent k evaporaited and tiie residue is dissolved in hot butanol from which 40 

nn^J"!^^'!!.'''^ ^"^^^^L^i ^y^°"3 etiier. The predpitate is SdTd^ 

ff'^un'^ ^* ^° y'^^ I>I-3-metiio4U^hVdroxy-5-ohloroSS 
alanine hydrodilonde, m.p. 218— 220°.C (dec), soluble ai wat^ and in ethanoL^^ 

.... . Example 2 

1*; K -^'^^^ PJ^ dissolved in 100 ml of gladal acetic add and a solution of 45" 

16 g of bromine m ,100 md of gladal acetic acid is added dropwise tii^t^ T^e 

S ^r^'^^' ^ied over phospbSnTpSSb 

duoed pressure to yield 5-brQmovanillin, m.p. 162,— 164°C. 
1 ^ P"^- S,^^i<l"ot of 5-bromovanilUn is suspended in 150 ml of water and dk- 
50 so ved th^an by addition of 45 ml of aqueous s^um hydioridr(10yT^TquSl 50 

TJe yeUow colour of the soluUon slowly disappears and stirring is mXainedfor 15 
hours at room temperature. By addition of aqueous hyckodHoric add (Q^to pH 5 
there is obtained a precipitate which is filtaSd, washed with water ui^ tiie 
55 the washmgs is 7 and dried over phosphorus pento^^^TSuS^ oressS t^ 

yield 5-bromo-vanimc alcohol, m.p. 133— I340C reaucea pressure to 55 



I 10 
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solution is poured into 1.5 1 of hexane previously dried over calcium chloride. The 
precipitate is filtered and dried to yield 3-niethoxy-4^hydroxy-5-baxHnobenzyl chlor- 
ide, m.p. 84 — 86°Q ^ ^ , 

Diethyl acetamidomalonate {6.95 g) is suspended dn 12 ml of anhydrous ethanol 
5 and an echanolic solution of sodium methoxide (0.735 g of sodium in 24 ml of ethanol) 5 

is added thereto with stirring. In this way, there is obtained a yellowish solution 
wHch is stirred for 30 minutes at 65 °C. 

There is then added thereto a solution of 4 g of the above obtained 3-methoxy- 
4-'hydroxy-5-bromobenzyl chloride in 15 ml of anhydrous ethanol. A precipitate of 
10 sodium chloride appears inmiediately and the medium is rcfluxed for 3 1/2 hours 10 
and then evaporated to dryness. The residue is -then taken up with 500 ml of water. 
After vigorous stirring, the obtained white precipitate is filtered on sintered glass, 
washed witih water and dried over phosphorus pentoxide at 40°C under reduced pres- 
sure to yield diethyl acetanMdo-<3-methoxy-4-hydroxy-5-^bromobenzyl)-malonate, m.p. 
15 161---162®-C, purity by .phenol-group titration: 96.5%. ^ , 15 

Diethyl aoetamido-(3-methoxy-4-hydioxy-5-bromoben2yl>malonate <5 g) is dis- 
solved at 70^C in a mixture of 12 ml of glacial acetic acad and 20 ml of concentrated 
hydiochloric acid and the solution is saturated with sulfur dioxide. 

•The medium is then heated for 6 hours at 95°C (reflux). 
20 After that reaction time, the solvent is evaporated. 20 

The residue is taken up with anhydrous ether. 

After filtration, the precipitate is dried at 40*^0 under reduced pressure to yaeld 
DL-3 -mcthoxy-4-hydroxy-5-biomo-^-phenyJalanine hydrochloride. 
Rf =0.65 (±0.05) and 0.77 (±0.05) by ascending paper chromatography on What- 
25 man* No 1, elution with n-butanol saturated witii hydrochloric acid. 25 

Example 3 

A solution of 1 g of »DL-3-methoxy-4-hydroxy-5-bromo-i/3-.phenylalanine hydro- 
chloride in 50 ml of water is batch treated by 2.5 ml of amonic-ion exchange Ainfaer- 
hte* LA2 (a liquid product from Rohm and Hass Co, Philadelphia, Pa, U.S.A.) in 
30 60 ml of benzene. ^ . 30 

The mediimi is stirred for 24 hours. The aqueous layer is then washed twice 
with benzene and the organic layer is washed twice with water. 

The aqueous portions are collected and the solvent is evaporated to ydeld DiL-3- 
methoxy-4-hydroxy-5-bromo-i^-^henylalanine, free base, purity by add/base titra- 
35 lion: 96.4%. 35 

Example 4 

DL-3-methoxy-4-hydroxy-5-bromo-i/3-.phenylalanine hydrochloride (16.33 g) is 
dissolved in 50 ml of water. By addition of triethylamine in alcohol, the pH value of 
the solution is brought to 5.1. The solution is filtered and the filtrate is evaporated 
40 to dryness. The residue is treated with two .portions of ethanol which is evaporated. ^ 

The residue is triturated first with two portions of chloroform in order to elimin- 
ate the triethylamine hydrodhioride and thereafter with acetone. The solution is fil- 
tered and the filtrate is evaporated to dryness. 

The residue is recrystallized from hot water to yield I>L-3-methosy-4-hydroxy- 
45 5-bromoT|8-ph€nyIalamne, purity by add/base titration: 95.2%, water content: 4$ 
2.4%. 

Example 5 

A solution of 1 g of •I>L-3-met>boxy-4-hydroxy-5-bromo-^-phenylalanine (hydro- 
chloride) in 25 ml of ai^ydrous ethanol is saturated at O^C by gaseous hydrochloric 
50 acid. The solution is .then heated for one hour at 80°C The solvent is evaporated and 50 
the residue is taken up with two portions of anhydrous ethanol and precipitated by 
poiuing the solution into anhydrous ether to yield DL-3-methoxy-4-hydroxy-5-bromo- 
J&-phenylalanine (hydrochloride)ethyl ester, m.p. 194 — 197® C, purity and add/base 
titration: 100%. 

55 Example 6 55 

To a solution of .1 g of DL-3-methoxy-4-hydroxy-5-bromo-,|9-phenylalanine 
(hydrochloride) in 33.6 ml of aqueous sodium hydroxide (N), there is added dropwise 
with stirring 2.4 ml of acetic anhydride. The reaction is exothermic and the colour 
of :the medium passes from orange to yellow, 

^ The nxedium is stirred at room temperature for 17 hours and then filteied. The 60 

pH value of the filtrate ds brought to 2.3 with hydrodilaric add and the solvent is 
then evaporated by azeotropic distillation. The residue is taken with methylene 
chloride. After filtration, the solution is treated with chaixxial, filtered, concentrated 
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to a small volume and hexane is added to yield a precipitate which ds filtered and 
dried under reduced pressure. In this way, there is obtained ;D{L-3-methoxy-4-acetoxy- 
5-bromo^N-acetyl-jS-plienylalanine. 

Wihen this product is examined by thin Jayer chromatography on Kieselgel G (a 
5 product ffoom K Merck, Darmstadt, Germany) dn the system propanol/water: 75/25, 5 

followed by detection with bromocresol purple, .there is obtained one smgle spot, 
response to mnhydrin and ferric chloride being negative. 

Example 7 

To a solution of 50 g of r>ir^3-methoxy-4-hydroxy-5-bn)mo-j/9Hphenylalanine 
10 (hydrochloride) in 500 ml of aqueous sodium hydroxide (N), .there ds added 0.5 g of 10 

sodium hydrosulfite and, slowly, acetic anhydride to pH 7; the addition of acetic an- 
hydnde is then continued while maintaining the pH value at about "8 wdtih aqueous 
sodium hydroxide (N). 

•After complete addition of the acetic anhydride reactant (36.25 ml), the pH ds 
15 . ,1^'^^^ aqueous sodium hydroxide <of which the total amount employed 15 

IS 602.5 ml). The temperature is maintained between 30 and 40^iC during the whole 
reacnon .tune. ^ 

u J ^tf inedium is kept for cfbur hours at room temperature and then acidified with 

■hydrochloric acid (6'N). Crystallization of the iN-aoetylated compound begins at a oH 
20 value of about 4 but acidification is continued to pH 1.4 and crystallization is allowed 20 

.to take place at that pH for 15 hours at 4°C. 

Tpie obtained precipitate ds then filtered, washed with cold water and dided over 

.phosphorus pentoxide under reduced pressure at 50°.C to yield DL-3-niethoxy-4. 

aiydroxy-5-bromo-N-acetyl-^-phenylalanine, m.p. 222 — ^223 (dec.). 
25 Wh^ this product is examined by thin layer chromatography on Ki^elgel G (a 25 

product ifrom E. Merck, Darmstadt, Germany) in the system propanol/water: 75/25, 

followed by detection with either bromocresol purple or fendc diJoride, there is ob- 

taaned one smgle spot, the response to ninhydtdn being negative. 

Example 8 

30 To 31.6 ml of an etiianolic solution (4.3M) of L(~) cphedidne diluted with 84.5 30 

ml of acetone, there is adckd 45 g of DL-3-methoxy-4--hydroxy-5-:bromo-N-aoetyl- 
iP-phenylalamne. 

. 'After furtiher addition of 90 ml of acetone, a solution k obtained by heating with 
smrrmg. The soluuon ds kept for five days at room temperature. 
35 T^e obtained crystals are then filtered, washed with acetone, dried, .powdered 35 

ard^en up with 400 mi of acetone. The suspension is stirred for one ihour W then 

: > The coUected crystals are dissolved with stinring in 80 ml of hot anhydrous 

etiianol By slow addttwrn of 360 ml of etiier widi stirring and with cooling there is 
40 ^^^^.^ 'I^eopitate which is aUowed to stand for four hours at room temperature 
betore beuig filtered, washed with ether and dried under reduced pressure 

in diis way, there is obtained the ^LC-^phedrine salt of (-)3-metiioxy-4- 
SS&C:'^^^"'^^^^^^^ .Hi>-=-660(c=l in ethanol), Lp, 

45 'Example 9 

In 1075 ml of a water/etiianol 25/75 mixture, there is dissolved 21.5 g of I/--) 
ephednne salt of (- )3-metiioxy-4-hydroxy-5-brQmo-N-acetyl-^-phenylalanine 

The solution is poured on to a 5 cm diameter column of itoberiite* .IR 124 iTa 

SS^Zle^"^. PMladelphia, Pa, U.S.A.) under acid fonn, the flow i^e 

bemg adjusted to 5 ml/minute. 

•Elution is performed with a watcr/ethanol 25 /75 mixture 

The eluate is concentrated to a small volume and thcii taken my witii ethanoL 
treated with charcoal and filtered. ^ cmanoj, 

«^ T^V^^^^'c evajK^ted under reduced pressure at 40^=0 to yield (-)3Hmeth-. 
oxy-4.hydioxy-5-bromo-N-acetyln^-phenyIalanine, [^]j,-^^-40o (cLl L « 

Example 10 

A suspension of 11.5 g of {-)3-metiioxy-4.hydroxy-5-biomo-iN-acetyl-i?HDtoivl« 
alanine in 230 ml ofhydrochloric acid (1.2N) ii satiLted with sulf^dfo^ A 
solution as obtained after heating .for 30 minutes with stirring at 110°C (bath 
60 p^ature)but beatmg and stirrmg are maintained for a furtfa^ peniod of 3i iioimin An 
order to perform complete hydrolysis. i^-^w ux luoure m eo 

After (that reaction time, the solution is discoloured witii cfeaiooal and filtered 
The solution is concentrated to a small volume, taken ig> with water and evapori^ 
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to dryness by azeotropic distil'Iation. The residue is taken up widi anhydrous ether. 
After filtration and dryii^ under reduced 'pressure at 40^C there is obtained (+)3- 
ine±oxy-4-hydroxy-5-bronio-jS-phenylalanine (hydrochloride) [alu'^' = + 10® (c = 1 
in water). 

5 Example 1:1 

IDiL-3-methoxy-4-hydroxy-543ronio-j8^henylaIani.ne hydroohloride (15 g), as ob- 
tained at the end of example 2, is dissolved in 100 ml of aqueous sodium hydroxide 
(N). 

There ds added thereto dropwise and with stirring 15 ml of palmitoyl chloride 
10 dissolved in 30 ml of freshly distiUed tetxahydrofuran, the pH of the medium being 

adjusted between 6.5 and 7.5 with aqueous sodium hydroxide (N) during die additioni. 
When the addition is oompleced, the pH is brought to 8. During the next period of 5 
'hours, the stirrdng is maintained and the pH value of the medium is slowly brought 
to 9 by addition of aqueous sodium hydroxide (N), and the medium is then allowed 
15 to stand overriight. 

The solution is concentrated under reduced pressure in the presence of a small 
amoimt of sodium ditWonite to 1/3 of its initial volume and extracted with two por- 
dons of ether, the pH value being brought to 2 by addition of hydrochloric ajdd (N). 
The organic layers are collected, discoloured with charcoal, filtered, dried over 
20 anhydrous sodium sulfate and concentrated under reduced pressure. By addition of 
hexane there is obtained a precipitate which is filtered on sintered glass and dxded 
under reduced pressure at 40°C to yield 3-methoxy-4-hydroxy-5-bromo-N.jpalinitoyl-fi 
^-phenylalanine, m.p. 104 — 107°C. 

Example 12 

25 Diethyl acetamidomalonate (38.43 g) as dissolved in 300 ml of freshly distilled 

damethylformamide and 8, 17 g of 50% sodium hydride is added tihereto. 

The medium is stirred for one hour at 25®C and there is then added theteto 
39.43 g of 3,4-dimethoxy-5-bromobenzyl diloride (PSCHORR, Lfebig's Annalen 
S91y 29 — 33, 1912) dissolved Jn 200 ml of dimethyiformamide. After heating for 4 

30 hours at 105 the yellowish solution is poured into 3 liters of water. The obtained 
precipitate is filtered, washed with water and dried over phosphorus pentoxide at 
70°C to yield diechyl aoetamido-{3,4K3iimethoxy-54jromo-benzyl)-nudonate, m.p. 

118— 119.5<^. . . t J 

•Diethyl acetamido-(3,4-dimethoxy-5-bromobenzyl)-malonate (10 g) is dissolv»d 
35 on a mixture of 60 ml of glacial acetic acid and 60 ml of concentrated hydrochloric 
acid and the solution is saturated with sulfur dioxide. 

The medium is then heated for 20 hours at 95 °C (reflux). 

After that reaction time, the solvent is evaporated and lije residue is taken vp 
with 100 ml of water, and discoloured with chaicoal. The pH of the -solution is 

40 brot^t to 111. 5 by addition of aqueous sodium hydroxide (20%) to precipitate DI-- 
3>4-<Smethoxy-5-lffomo-j/5-phenylalanine which is filtered, washed with water and 
xs^cti up with hot hydrochloric acid {6N). 

•The obtained precipitate is filtered, washed with iced water and dried undei: re- 
duced .pressure to yield DiL-3,4-dimethoxy-5-bromo-^^henylalanin)e (hydrochloride), 

45 purity 99% (by titrimetary of the amino group), Rf=0,53 (d=0.05) by thin layer 
chromatography on Silicagel G (a product from E. Merck, Dannstad^ Germany), 
elurion with ethanol/ammonium hydroxide (25 %) : 80/20. 

Example 13 

A mixture of 5-bromovanillin (115 g), N-acetylglycine (58.5 g), sodium acetate 
50 (82 g) and acetic anhydride (150 ml) ds heated to 1 10°C for .two houis. 

There is then added 1.25 1 of a 1/1 mixture of ethanol/water and the reaction 
medium is stirred for 30 minutes, filtored, washed with another 500 ml portion of 
the ethanol/water mixture and dried at 40°C under reduced pressure t» yield ISO g 
of an azlactone. 

55 A 50 g aliquot of the obtained azlactone is dissolved in 500 ml of aqueous sodiimi 

hydroxide (2N) and the solution is heated for two hours at 60 — 70^. The rpH of 
the solution is then brought to 5.5 with hydrochloric acid (6N) and the solution is 
discoloured with charcoal. After filtration, the pH of the solution is brought to 2 with 
hydrocbloric add (6N). 

60 The obtained crystals are filtered, washed with water and dried under seduced 

pressure to yield 49 g of 2-acetylamino-3-(3'-methoxy-4'-hydroxy-5'-toimo-ph 
projpenoic acid. 

A 25 g aliquot of ihis substituted propenoic acid is suspended in 200 ml of a 
glacial aoedc acdd/hydrochloric acid (12N) mixture (30/70) and heated for ^ tours 
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at the reflux temperature with vigorous stirring. The medium is then cooled and 
{loured vs^ith stirring into two liters of water. 

The obtained crystals are filtered, washed \vith water and dried under reduced 
pressure at 40oC to yield 17.9 g of 3-methoxy-4-hydroxy-5-bromophenylpyruvic ^cid, 
^f-^^f-r-2WC (dec), Rf=0.25 (±0.05) by diin Jayer chromatography on Silica- 5 
gel e (a product from E. Merck, Darmstadt, Germany), elution with benzene/ 
methanol/acetic add : 45/8/4, follawed by detection with ferric chloride. 

^ A 10 g aliquot of the obtained add is dissolved in 100 ml of concentrated ammo- 
nimn hydroxide and a solution of 350 mg of sodium borohydride in 10 ml of water 
IS added thereto witih stirring. Stirring is maintained for two hours. After that re- 10 
action tune, excess ammonium hydroxide is eHroinated by evaporation of the solvent 
under reduced pressure. 

The residue is taken up with water which is diereafter evaporated and the resi- 
due is agam taken up with water. 

^'he obtained solution is acidified with concentrated hydrochloric add to pH 1.5. 
The solution is stirred for one hour and the solvent is then evaporated, taken 
up with two successive portions of water and then with n-butanol and the solvent is 
evaporated. The residue is taken up with ethanol. The insoluble fraction (mineral 
on ^^JlV, eliminated by filtration and the filtrate is concentrated to give a syrup By 
addition of ether, there is obtained I>L-3-methoxy-4-hydroxy-5-bromo-|ff-phenyl- 
aiaiiine hydrochloride with die same characteristics as those of the product obtained 
at the end of example 2. 

Example 14 

25 r-^A ^ 3-et]hoxy-4-hydroxy-benzaldehyde (49.86 g) and sodium acetate 

lj4.& g; HI 300 ml of glacial acetic acid, there is added drc^wise a solution of 48 g 
of brouune in 300 ml of glacial acetic acid. The medium is stirred for four hours at 
room temperature and then poured dnto water saturated wilh sulfur dioxide. Tlie pre- 
cipitate IS washed with water and dried under reduced pressure to yield 3-ethoxv-4-. 
hydroxy-S-brpmo-benzaldehyde (m.p. 142^). 

59 A 65 g aliquot of the obtained substituted benzalddiyde is poured into 500 ml 

of water and dissolved .therein by additiim of 273 ml of aqueous normal sodium 
'hydroxide, 

Sfjdium borohydride (6 g) is added widi stirring within 15 minutes and stirring 
35 ^)^^ S ^^^^^ temperature. By addition of aqueous hydrochloric 

^•^ a€iq i^N) to pH 2.5), there as obtained a precipitate which is filtered, washed with 
water 10 neutral pH of the washings and idried at 40°C under reduced pressure to 
ydejd 3-ethoxy-4-hydroxy-5-bramobcnzyl alcohol, mjp. 130— 131 

A 20 g aliquot of this alcohol is suspended in 300 ml of anhydrous benzene and 
4Q houis^^"^ nydrochioric acid is allowed to pass through lihe medium for three 

The medium is then filtered on sintered glass and the filtrate is evaporated to ^ 
dryness to yield 3-etiioxy-4-hydroxy-5-bromoben2yl chloride. 

.^J^'^^^i acetamidomalonate (17.5 g) is suspended in 100 ml of dimethyl form- 
aimde and 4.1 g of a 50% <w/w) suspension of sodium hydride in oil is added thereto 

rJ^^^l"?: ^^^'^ way there is obtained a solution which is stirred for 30 minutes, 
the temperature then reaching 90^0. 45 

hrr^ "^^^f.^s then added a solution of 19.5 g of the above obtained 3-ethoxy-4- 
hydroxy-5-bromoben2yl chloride m 150 ml of dimetiiyl fbimamide and the temwra- 
ture of the medium as maintained at 'lOO^C for five hours. 

The reaction medium is tiien poured into water to yield a precipitate which is cn 
smtered glass, washed with water and dried cwcr phosphoni pentoxdde at 
40°.C under reduced pressure to yield diethyl acetamido.(3.etiioxyXhydroky-5-bromo. 
benzyi)-malonatc, m.p. 154— 156 °C, purity by phenol-group titration- 99°/ 
« ,-c ^hJ diethyl acetamido-(3-ediox>-4-hydroxy.5-bromoben^l)-malonate 

ohW .^wTAi^'^'V ^""^^ S^^^^ ^^^^ 200 lid of Oiydxo- 55 

Dhlonc acid (6N) and the medium is heated for 6 hours at 95°C (reflux). - 

•After that reaction time, the solvent is evaporated 
and ^^.r/n ''^">f is taken up with water and the solution is discoloured with diaxcoal 
^.'J^oZ^^ obtained yellow solution is evaporated to dryness and the residue is 
dned at 40o.C under reduced pressure to yield W3-etho^4.hyd?Sxy^^ 
piienylalanme hydrochloride, (purity 99% by titrimetry of the amino ^oup)^ ^^^P 60 



. - ^ Example 15 

A solution of vantUin .<500 g), sodium bicarbonate (250 g) and postassium iodide 
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/747 g) in 10 1 of water is treated with 834 g of iodine. The medium is stirred for four 
hours and kept overnight. The obtained crystaJs are created with an aqueous sodufira 
(10%) of sodium thiosulfate, filtered, washed with water and dned under reduced 

pressure to yield 5-iiodovanillin. . 

5 A 27.8 g aliquot of the above obtained 5-niodovamlhn, 11.7 g of N-acetyJ^yane, 

&.2 g of sodium acetate and 30.6 g of acetic anhydride are (heated to 105°C for four 
hours. The reaction medium is taken up with 125 ml of a 1/1 mixture of ethanol aiKl 
water and the crystals are filtered and dried under reduced pressure. ^ ^ . - a^or^^ 

The obtained azlactone is recrystallized from acetic acid (m.p. \19A — f-J 
10 and dissolved dn 300 ml of aqueous sodium hydroxide (stirring for one hour at 55 

The solution is acidified to pH 53 with hydroohloric acid (6N), discoloured 
with charcoal, filtered and the pH is brought to 1.5 with another portion of hydro- 
chloric acid (6N). The solution is then heated with stirring at 55°C untiii crystalhza- 

tion occurs. , . , ^ ^ j ^ i« 

The crystals are filtered, washed with water and dned under reduced pressure to 15 
yield 2"ac3etamido-3-<3'-methoxy-4'-!hydroxy-5'-iodo-phenyl)-prop©noic acid, m.p. 

218 5 220°:C 

This acid is suspended in 100 ml of an acetic add/hydrodiloric acid (12iN[) mix- 
ture (30/70) and the medium is heated for three hoxirs at 90°C with stirring. 

Mter that reaction time, the precipitate is filtered, washed with water and dned 20 
under reduced pressure to yield 3-methoxy-4-hydroxy-5-iodoHphenylpyruvic add m^p. 
226 — ^229°C, Rf =0.22 (±0.05) by thin layer chromatography on Silicagel G (a pro- 
dtact from E. Merck, Darmstadt, Germany) an the system benzene/methanol/acetic 

add: 45/8/4. . , . ^ t. 

25 This acid is dissolved in 50 ml of concentrated ammomum hydroxide axKl ^e 25 

sodution is stuxed for 15 minutes. There ds then added 0.250 g of sodium borohydndc 
and the medium is stirred for two hours. . i. t j 

After that reaction time, the pH of the solution is brought to 1.2 with hydro- 
chloric acid (6N) and the solvent is evaporated under reduced «pressure. The residue 

30 is taken up with three successive portions of water dn order to eliminate ihe free 30 
hydrocWoric acid. 

This residue is then taken up with n-butanol, the solvent is evaporated and .the 
residue is taken up with a minimum of hot n-butanol and treated with anhydrous 
ether. 

35 The crystals are filtered, washed with anhydrous ether and dried under redticed 35 

pressure to yield D(L-3-metiioxy-4-hydroxy-5-ttodoiff-phenylalanine (hydrochloride) 
m.p. 187— »190^C, Rf=0.35 (=b0.05) by thin layer chromatography in the system 
methanol/chloraform/ammonium hydroxide: 20/20/5. 

Example 16 

40 5-Bromovamllin (231 g) and anhydrous Muminium chloride (146.7 g) are sus- 40 

pended in one Hter of methylene chloride and anhydrous pyridine (348 g) ds added 
dropwise thereto. The medium is heated for 24 hours at 45*^C and then poured into 
two liters of hydrochloric acid (4N) at 0°C The precipitate is filtered, washed with 
water and dried under reduced pressure to yield 5-bromo-protocatechuaIdehyde (m.p. 

45 228 — 229°<C after recrystallization from ethanol). 45 
A 108.5 g aHquot of 5-bromo-protocatechualdeihydc^ 43.3 g of sodium bicarbon- 
ate, 100 ml of methyl iodode and 700 ml of acetone (dried over ipotassium carbonate) 
are refluxed for 20 hours. 

The solution is then evaporated to dryness and the residue is taken up in cHoro- 

50 form. The obtained solution is treated with dry hydrochloric add. The mftdhim is 50 
filtered and .the solution is poured onto 200 g of Silicagel 7729 (a product from E. 
Merck, Darmstadt, Germany), discoloured on charcoal and concentrated up to crys- 
tallization occurs. After filtration, there is obtamed 5-brQmoisovaniOin (m.p, 11€.5 — 
117.5°C). 

55 A 32.4 g aliquot of 5-bromoisovaiullin, 16,4 g of N-acetylglydne, 22.9 g of 55 

sodium acetate and 27 ml of acetic anhydride are heated for two hotirs at llO^C. 
The reaction medium is poured into 800 ml of water. The obtaaned precipitate is 
filtered, washed with water and dried under reduced pressure at 40<^C over phos- 
phorus pentoxide. 

60 'After rccrystallization from gladal acetic add, filtration, washing with ethyl 60 

ether and drying, there is obtained an azlactone, m.p. 210 — Zll^C, iRf =0.66 (drO.05) 
by thin layer chromatography on Silicagel G (a product of E. Merck, Dannstadt^ 
Germany) on the system benzene/dioxape/acetic acid: 90/25/4, 
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I, A obtained aziactone is dissolved in 250 ml of aqueous sodium 

«y<ao^c (2N) and heated for one hour at 70°C with stirring. 

TThe pH of the solution is then brought to 1.5 with hydiocMoric acid (6N) and 
the reaction medium is heated for one hour at 70°C. The obtained crystals are fil- 

T^^t "^fJ""^ '^'"^ "^^"^ pressuit to yield 2-acei- 5 

^_^9rl<lj'y'^°^l-^ -F^^^^ acid, m.p. 218— 219°C, 

J rX ™^ ^^y^^ chromatography on Silicagel G <a product from E. 
^ercK, jDannstadt, Germany) .in the system ibenzene/methanol/acetic add: 45/8/4, 
followed by derecEion with ferric chloride. 

^ •'^ obtained 2-acetamido-3<3'-hydioxy-4'-methoxy-5'^omo- iq 

Jr-T^^PT"*" 'P.^ mixture of 30 ml of acetic add and 70 ml of 'hydrochloric 
acid (!l2N) K heated for 5 hours at 95 °C. 

Jljf ^'^^ ?«dium is then filtered on charcoal and aystalKzation occurs by cool- 
"ing of the solution. ^ 

15 After filtration, the crystals are washed with water and dried at 40°C under te 

™p*^7^f/ %?^"-9-^^j7^^/?9 thm layer chromatography in die systan b^zen?/ 
methanol/aceuc aoid : 45/8/4, followed by detection with ferric diloride 
90 ™t ^ ^ ^^'^""5 obtained substituted phenylpyruvic acid is dissolved in 50 

conantrated ammomum hydroxide and the solution is stirred for 1/4 hour. 
TTiere is then added 0.5 g of sodium borohydride and the medium is stirred for four 



20 



25 



30 



TTie pH of the solution is .then brought to 1.5 -wiitii hydrochloric acid (6N) and 
25 tL^T «^P?r^t^- iresidue is taken up with several portions of 4ater, 
2» TOlMwed by evaporation to eluninate free hydrodhloric acid 

"^^a"^^ taken tip by two portions of butanol, which is thereafter evapor- 
coolhig ^ nunimum of hot butanol from which crystallization occuri by 

30 <^toi^^' ""l* and drying under reduced pressure, there is 

30 ^f^,,o^^^^^t^^'}'°^-{-^^^^ (hydr^oride), m.p. 

i.iri5i »7°i^ ^^-^^^ '•^y^'" chromatography on Silicagel G (a pio- 

duct from E Merck, Daimstadt, Germany) m the syst^ methanol/diloiofOTn/ 
ammomum hydroxide : 20/20/5, fallowed by detection witii ferric chloride: ^^^'^ 

,c Example 17 

^.rX:^-'^^^°'^f-py<^o^y-5-^^^ hydrochloride (4.5 g), as ob- 35 

temed m sample is suspended tn 150 ml of water and treated vMi 4(» ml of a 
K^^f^'J^"/* 7.4 (ablution of 23.9 g of idisodium phosphate (12 aq) in ore 
hter«fw«ter adjusted to pH 7.4 by addition of monopoiassiumphosWtel """^^ 

40 mlh«J^A^\°^ ^ solution (6.5) is adjusted to 7.4 by addition of disodium phos- 
^ O^ ' fii'^tion, there OS added 100 ml of the above defined bufFe/solSi 
f^Sftl^iso ^T?e i"^'"^^^"^ oxidase (a product from CAL-BIOCHEM, Los Angeles, 
l-alifomia, U.S.A.). The medium is maintained with stirring at 37°iC for 43 holirs 
of h^fe?*^' ^^^^^T'V- *^ °* *^ medium is brought to -1.65 by addition 

45 t S^^^Wu'^ *«colouring dhaicoal is added and the medium is heated 

i^.^^'if ^'^ o°!!L^.'^?" fii'^^e is tt^ated with Amberlite iLA-2 

(a product from Rohm and Haas .Co Philadelphia, Pa, U.S.A.) diluted with benzene 

/ffl^ '^T;?^ ^^^"^ ^?P^'a^^' ^^hed with benzene, acidified with hydrochloric 
^li£f5.r fillt ^f'T- ^^^P^'^t"!. The residue is dissolved in toot edianol, 
-jn ^f'^ filtration) is conoemrated by evaporation, treated with water toSS! 

50 ate ethanol extracted with etiiyl ether and discoloured witii charcoal 

jAfter atration, the solution is alkalinized and die solvent is evaporated, 
and rtJU?^ ■ ^.in methanol. After filtration, the solvent is evaporated 

t^l^ir- ^."''P^^ded m etiianol, filtered, washed with ethanol and wdSSJ 

55 ^^P^f P.^ minmium of water and treated witii 20 ml of hydrodiloric TcM ^ 
J^^ discoloured, ihe solvent is evapoiated and ther^ue 

is taken up m a mmimum of ethanol, diluted with etiier and the solutionfe 

^f^J^'^^^^^f'J^ ^ ^ P«cipitate whioh is washed wi^Si^unSS 
^1 T^u'^f'i pressure at 50»C to yield 'D(+)3-methoxy-^ffiro^5l 

AO ^W«S-.^^henylalamne (hydrochloride). After i«:ryst^^ti<m S nSSol 
60 HB«=b6tween+8.6 and +9.25° (c=.l in water), .Rf=0.42 (±0^^bv thk^S 
chromatography on Whatman* ceUulose, OC 31 in n-bntanol ^mated LAhidl^ 
Chlonc acid (3N),foUowed by detection with airihydita with hydro- 
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Example 18 /capsde 
3-hy^oJy-?-m^ (hydrochloride) 500 

magDesium stearate 

The above ingredients are thoroughly mixed and passed ^^ough an AS^ 5 
50 screen into a N° 0 hard gelatin capsule, the voiunie being if desired adjusted wilfli 
lactose or another classical inert ingredient weU known to the art. , , . 

From about one to about four of these capsules arc admimsrered by the oral route 
to hypertensive persons, preferably in two fractions on the same day. 

It is understood ^hat this ticatment, such as the duration of the treatment, may 10 
fluctuate from one case to another according to the hypertensive state and individuai 
reaction of the patient. 

Example 19 , , , 

T A' t mg/tablet 
3-me±LH--'^y<*roxy-5-chlor<>T)5^^^^ (hydrochloride) 5^ 15 

starch ^ 
talc 5 
magneslimi stearate 

The 3-.methoxy-4-'hydroxy-5-chloro-j8-phenylalaninc (hydrochloride), starch, one 
half of the amount of talc and one half of i3ie amount of magnesium stearate arc 

^"""""TS^i^^'is compressed into tablets which are then ground tOuough an ASTM 
N° 24 mesh screen. The granules are then thoroughly mixed with .the remanmng «aic 
and magnesium stearate and the mixture is compressed into tablets. ^ . c_ j 

The tablets are administered by the oral route, the dosage bemg as detmed tor 
the capsules in example 18. 

WHATWECSDAIMIS:— , 
1. DL-, D- and L- beta-phenylalanine derivatives of the general tonnula 

f 

m-z 




30 'wiieiein: 



20 



25 



wnerem: , . - 

R, and Ro are identical or different and represent metiiyl or ethyl, one of tiiem Ijemg 
also TOSsdbly hydrogen or a carboxylk: acid acyl radical of from 2 to 30 carbon atoms, 
R. rroresents hydrogen, a pharmaceutically acceptable non-toxic alkali metal, ammo- 
nium, a phaimaceuticaUy acceptable non-toxic protonated anune with which the r^ 
35 of the molecule forms an acid addition salt, an alkyl radical contaunng .from 1 to JO 35 

carbon atoms or an aikcnyl radical containing f rom^ 2 to 30 carbon atoms, said alkyl 
or alkenyl radicals having a straight or a branched chain, 
X represents cWoro, bromo, dodo or fluoro and ^ ^ 

Z ic^sents hydrogen or a carboxylic acyl radical of from 2 to 30 carbon atoms, 
40 and theirnon-toxic acid addition salts. . -j jj-*:^ 

2. 'DtL-, D- and L- beta-phenylalanine derivatives and the non-toxic aad addition 
salts thereof according to claim 1 



45 



R^^and Ro are different, one of them representing methyl and the other representing 
45 hydrogen, 

R3 represents hydrogen, 

X represents tchloro or bromo and 

Z represents hydrogen. « «. , 1 • j ««« 

3. I>L-, D- and L- 3-methoxy-4-hydroxy-5-bronK)i8-phenyIaIattine and non- 

50 toxic acid addition salts thereof . , , , . j * • 

4. DL-, D- and L- 3-methoxy-4-hydroxy-5-cWoron6Hpbenylalanme and non-toxic ^ 

acid addition salts thereof « i_ , , • j 

5. J>1^, OD- and L- 3-hydroxy-4-methoxy-5-brcmoHS'-phenylalamne and non-ao?^ 

acid addition salts thereof , , . ^ • f-j? 

55 5. DL-, D- and L- 3-hydroxy-4-methoxy-5-chloro-j8iphfinylalanine and non-toxic 55 

acid addition $alts thereof 
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7. A method for :t>he production of those compounds according to claim 1 wherein 
R3 and Z are both hydrogen which comprises hydrolysing and decarboxylating sub- 
stituted 2-ben2yl-2-amino-malonic acid esters of the general formula : 

f20-i~^CH2-C-NfhY 
' COQ-Alk[ 



5 wherein Ri, Rn and X have the same significance as in the formula set out in claim 1, 5 

Alk^ represents a lower alkyl radical with a straight or a branched chain containing 
from 1 to 4 carbon atoms, and Y represents a formyl, acetyl, benzoyl, phthaloyl or 
benzyloxy-carbonyl radical, the reaction .being conducted in a solvent under the in- 
fluence of heat in add medium and in the presence of a reducing agent. 

1® 8. A method for the production of those compounds according to claim il wherein 10 

R3 and Z are both hydrogen which comprises reducing a substituted phenyl-pyruvic 
acid of die general formiEla : 




wherein Ri, Rg and X have the same significance as in the formula set out in daim 1, 
15 and M represents hydrogen, a pharmaoeutically acceptable non-toxic alkali metal, 15 
ammoniimi or a pharmaceutically acceptable non-toxic protonated amine with which 
the rest of the molecule forms an acid addition sal;, the reaction being camicd out 
under mild conditions in ammonium hydroxide solution. 

9. Pharmaceutical ipreparations comprising as active ingxecfiem at least one beta- 

20 phenylaJanine derivative according to any one of clauns d to 6, in association wilih a 20 
pharmaceutically acceptable diluent or carrier. 

10. Beta-phenylalanine derivatives according to claim 1 substantially as herein- 
above descxibed in the examples. 

11. Process for producing phenylalanine derivatives according to claim 1, substan- 

25 tiatly as hereinabove described in the examples. 25 

R. A. A. HURST, 
Agent £oT the A|^cants. 
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